INTRODUCTION
The chromosome complement of Proasellus coxalis of central Italy has been described by MoNTALENTI and RoccHI (1964a, 1964b) . It consists of 2n = 12 chromosomes, all of which are metacentric or submetacentric. The recent introduction of differential staining techniques has led us to re-examine this karyotype with a view to characterizing it more thoroughly. The chromosomes of P. coxa lis do not respond to banding techniques such as trypsin, ASG, quinacrine dihydrochloride and Hoechst 33258, as in the case of the related species Asellus aquaticus (Roccm et al. 1980) .
In the present paper we have used two fluorochromes with different DNA base affinities, i.e. quinacrine and chromomycin A1, as well as C-banding, to identify the location and colorimetric properties of the constitutive heterochromatin of the Proasellus coxalis karyotype. Additionally we describe also the location of the nucleolus organizers (NORs) and their silver-stainability during spermatogenesis.
MATERIAL AND METHODS
The specimens of Proasellus coxalis (Crustacea, Isopoda) were collected in the Tiber river in Rome and all observations have been carried out on testicular tissue. Preparations were obtained by squashing and by the hot plate technique. Individuals were injected with 0.05% colchicine for 1.30 hrs. Some preparations were stained using the C-banding technique. These were treated with a saturated solution of Ba(OH)2 for 30 minutes to 1 hour and then stained with 4% buffered Giemsa for 10 minutes. Other preparations were stained with quinacrine mustard (QM) (cone. 50 IJ.g/ml) or chromomycin A3 (CMA) (cone. 25 IJ.g/ml). Still others were stained using the AgN03 technique (GOODPASTURE and BLOOM 1975; HoWELL and BLACK 1980) . About 250 preparations were examined in all.
RESULTS
Following staining with QM chromosomes of Proasellus coxa/is fluoresce uniformly. Inter kinetic nuclei also appear to fluoresce uniformly and reveal no differentially stained areas.
In preparations stained with CMA, however, certain of the telomeric regions appear more intensely fluorescent than the rest of the chromosome (Figs. 1 and 2). These regions show a high degree of polymorphism between different individuals with respect to both their number, which ranges from 1 to 4, and their size, though usually they are small. While C-banding does not give very good results, it does differentiate a number of heterochromatic areas with a telomeric location. These coincide with the regions that fluoresce brightly after CMA staining.
The Ag-staining technique results in the differential staining of the telomeric area of from 1 to 5 chromosomes. This variability is found both between individuals and between cells of the same individual. Karyograms constructed using silver-stained gonia! metaphases show that there are four chromosome pairs, corresponding to the first, fourth, fifth and sixth pairs of the karyotype constructed by MoNTALENTI and RoccHI (1964a) , with at least one silver-stained end (Fig. 8) . From one to four chromosome pairs displaying telomeric silver staining are also present at pachytene and these are often found in association with one another (Fig. 4) . At diakinesis from one to three silver stained chromosomes can be seen (Fig. 5) and silver stained telomeres are still visible, at second metaphase and second telophase of meiosis (Figs. 6 and 7) . The nucleoli observed in the gonial mitotic prophase are also always associated with telomere regions (Fig. 3) . A differential staining of centromeres is sometimes apparent after silver staining in both mitotic metaphase and in meiotic chromosomes (Figs. 5, 6 and 8) .
Several individuals were found to carry one or two supernumerary dot chromosomes but these did not show any differential staining properties. DISCUSSION We conclude that the heterochromatin of Proasellus coxa/is can be detected by means of CMA. In the presence of this fluorochrome some telomeric regions, which also C-hand, fluoresce brightly. The same areas show no differential response with QM. The known affinity between CMA and the GC bases of DNA ( VAN DE SANDE et _al. 1977) compared with the fluorimetric properties of QM, which fluoresces more brightly in the presence of AT bases (WEISBLUM and DE HASETH 1972) , suggests that the DNA of telomeric Proasellus coxa/is heterochromatin may be GC-rich. These heterochromatic areas display a certain degree of polymorphism both in respect of their number and their size. Heterochromatin polymorphism is a very common phenomenon and has been extensively described for many plant and animal species.
The NORs of P. coxa/is are exclusively telomeric and at gonial prophase nucleoli are always associated with certain telomeres. This location has been confirmed by the differential behaviour of several telomeres following Agstaining which is known to identify active NORs within a chromosome complement (e.g. MILLER et al. 1976; ScHWARZACHER et al. 1978) . There are certainly at least four NOR-bearing chromosome pairs and the maximum number of silver-stained NORs observed was five.
The NORs of P. coxa/is are stained by the silver-staining technique at all stages of mitosis and meiosis. This parallels the behaviour of NORs in A. aquaticus (DI CASTRO et al. 1983 ) but differs strikingly from that of many Vertebrate species, including man, in which there is no differential staining of NORs during meiotic metaphase I and II (e.g. ScHWARZACHER et al. 1978; HoFGARTNER et al. 1979) .
It is of interest to compare the karyotypes of P. coxa/is and A. aquaticus (2n = 16) since these two species, long considered to belong to the same genus, are now classified in separate genera (HENRY and MAGNIEZ 1970) . Moreover, there is evidence that, in recent years, P. coxa/is has come to occupy biotopes previously considered to be exclusive to A. aquaticus. The characteristics of the heterochromatin of P. coxa/is described above (i.e. stainability with chromomycin Ah telomeric location and numerical and size polymorphism) are shared with A. aquaticus (RoccHI et al. 1980 The genome size of the two species is also different and A. aquaticus contains about 3 times more DNA than P. coxalis (VALENTINO et al. 1983 ).
